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EXPERTS

IN GAS ANALYSIS

CASE STUDY

CO; Quality Control in food and beverage industry.

Scope

There are differents modes of CO, production frequently used in foods and beverages industry.
Carbon dioxide is a by-product of many different natural and chemical processing mechanisms. This

capability of multiple source types makes it unique in the industrial gas market.

The variation of sources results in a variety of specific impurities that may be anticipated to be present

in carbon dioxide.

Specifics organisms provides recommendations for good practice in order to provide guidance on the
key characteristics for the quality and purity of carbon dioxide for use in foods and beverages:

» Compressed Gas Association of America (CGA)

www.cganet.com

> International Society of Beverage Technologists (ISBT)

www.bevtech.org

» European Industries Gases Associations (EIGA)

www.eiga.be

Required Analytical specifications

Analytical method mainly used to prove compliance with the specification is gas chromatography for

this parameters:

Component Concentration
Acetaldehyde 0,2 ppm v/v max.
Benzene 0,02 ppm v/v max.

Total sulphur (as S) *

0,1 ppm v/v max.

* if the total sulphur content exceeds 0,1 ppm v/v as
sulphur then the species must be determined separatly
and the following limits

apply :

Carbonyl Sulphide

0,1 ppm v/v max.

Hydrogen Sulphide

0,1 ppm v/v max.

Sulphur dioxide

1,0 ppm v/v max.

source : CGA/EIGA limiting characteristics commaodity specification for carbon dioxide from “carbon dioxide source certification,
quality standards and verification”, IGC Doc 70/99/E

Specifications and sample presentation
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Carbon dioxide is a colourless, odourless and non combustible gas.

Carbon dioxide above the triple point temperature of - 56,6°C and below the critical point temperature
of 31,1°C can exist in both a gaseous and liquid state.Bulk liquid carbon dioxide is commonly
maintained as a refrigerated liquid and vapour at pressures between 1230 kPa (appro. 12 bar) and
2557 kPa (appro. 25 bar).

The sample shall be taken from the liquid phase of the bulk storage tank or from the liquid carbon
dioxide product stream from the production plant.

Toxicity

Carbon dioxide content in fresh air varies between 0.03% (300 ppm) and 0.06% (600 ppm), depending
on the location.It is dangerous when inhaled in high concentrations (greater than 5% by volume, or
50,000 ppm). The current threshold limit value (TLV) or maximum level that is considered safe for
healthy adults for an eight-hour work day is 0.5% (5,000 ppm). The maximum safe level for infants,
children, the elderly and individuals with cardio-pulmonary health issues is significantly less.

Dedicated analytical solution

The CO, analytical system is an integrated air conditioned cabinet made from different module:

» 51000 - Chroma S: 4U module for Total Sulfur analysis: we analyse separately H,S,
mercaptans, DMS, DMDS, COS, CS2 and SO2 with FPD (dual Flame Photometric Detector).
There is no quenching with the double flame.

» A34022 — airmoBTX : 4U module for acetaldehyde and BTEX analysis with FID (Flame
lonisation Detector )
>>>> airmoBTX FID : TUV approved for <50ppt analysis

» XXX015 — supervisor : industrial computer 5U module , LCD display, Vistachrom software
integrated for :
- monitoring the analytical system
- data acquisition
- traceability with time-stamped results
- transfert of result
- trend function

»  XXX916 — hydroxychrom : hydrogen generator 3U module
» XXX031 —airmopure : high quality air generator, 45 psi ( 3bar) compressor, catalyst system
and filters
»  XXX901 — airmopump : sampling pump
» XXX043 - installation in IP55 cabinet
» XXX931 - internal calibration module based on permeation tube (benzene or Di-Methyl
Sulphide, DMS)
Application
Sulphur analysis:
Sulphur analysis (#5170203)
cycle time 420 seconds
amplification low (1)
loop 250 pl
quantification limit (H2S) <10 ppb
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Acetaldehyde and BTEX analysis:

90 100 110 120 130

140 150 160 170 180 130 200 210 220 :

Acetaldehyde and BTX analysis (#2200500)

cycle time 1200 seconds
amplification high (3)

trap 3 phases
acetaldehyde quantification limit <5 ppb
BTEX quantification limit < 0,1 ppb

Substance table:

The permeation tube, swept by a constant stream of pure air or N, is installed in an oven regulated in
temperature (+/- 0.1°C) inside the analyser and delivers a constant concentration of standard.

This feature allows validating all the analysis.
In this case the benzene is used, the others compounds are calculated with response factor.
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EM Substance Table

Substance T able Informatior

- i i~ fit mode walue
Name : |E T<-20hN ] Serial N [#2200500 i Ciandad = 0.4 Wit Standard = C

Author - |Ehru:umatu:u-5ud 0: zelect middle peak 3 : Auta-Calibration type 1
1: zum all peaks 4 Auto-Calibration type 2
Analpzer type - |0, yOC1010 | 2: select max peak
Wwiarning: for the GC firmyare verzions below 6.0, 'dArea offzet’ should be set to zero
# |Mame |F|t tin |F|t b an l.t'-‘«larm tin 1.-’-‘«Iarm M ax |Fac:tu:ur |Def |.-’-‘«rea u:uffl Standei fitmu:u:lel M afh ]
1 |ACETALDEHYDE an a0 a 9333 1.84 1] n 1] 2 1
2 |BENZEME 240 265 a 9353 1 1] ] 1] 2 1
3 |TOLUEME a0 KRl a 9353 1.05 1] ] 1] 2 1
4 |ETHYLBEMZENE 441 451 a 9353 110 1] 1] 1] 1] 1
5 | MEP-=YLENES 447 457 a 9353 110 1] 1] 1] 1] 1
B |O-=vLEME 470 440 a 9333 1,10 1] n 1] 2 1

Substance ‘_'; i 1'] All Betention Times +| +| ’| f|

Peak list
—Infarmation and operating condition:
Analyser :
Senial Murber : #2200500
Oarer - SAINT ANTOIME | Location : CHROMATO SUD
Operating conditions :
tethod Warme - BT>220-1 Description : SAMPLING 1 MINUTE Subtances Table Mame : BTx#220
Sampling :
Tube Number : 1 Duration ; B0 ¢ Wolume : 48,086 ml
Cooling :
Temperature :
—Peak List
Substance Fiesult it Start R.Time GE Stop Area Type
ACETALDEHY
BEMZEME 79 FFEB 250,60 260,65 232000 266,95 460470 5T_E
TOLUEME BE9 FFEB 358,00 362,70 216400 367,85 3489.20 5T_E
ETHYLEENZEME.1E FFEB 440,70 442,20 240600 451,80 38EE.20 ST_E
b4 P<YLEMES [11.87 FPB 451,80 455,45 2818,00 460,30 5337.00 5T_E
0-#YLENE 10,13 FPB 474 B0 473,85 2780,00 485,85 5BBE.10 5T_E

24 hours acetaldehyde analysis in continuous , Relative Standard Deviation:
< 0,3% over 48H (on retention time)
< 2% over 48H (on concentration)

Conclusion

Chromatotec is a group of companies specialized in the manufacturing and sales of gas analyzers.
We offer a full range of automated and continuous analyser by gas chromatography focused in on-line
analysis of Volatils Organics Compounds and sulfur compounds.

The CO, quality control application is very important for human health in food and beverage industry.
We have a complete package and experience in this type of sample matrix with different module
depending of the compounds to be analysed.

For result validation and long term stability, we propose an internal calibration system with permeation
tube.
A specific function in Vistachrom software allows to monitor this auto-calibration.

www.chromatotec.com

updated 06/05/2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


